In what is arguably one of the most dramatic phenomena possibly associated with 23 climate change or natural climate variability, the location of El Niño has shifted more to 24 the central Pacific in recent decades. In this study, we use statistical analyses, numerical 25 model experiments, and case studies to show that the Central-Pacific El Niño enhances 26 the drying effect, but weakens the wetting effect, typically produced by traditional 27
Introduction

36
The climate in the United States (US) is significantly influenced by El Niño 37 events in the tropical Pacific (e.g., Ropelewski and Halpert 1986; on the winter climate are often described as a seesaw pattern as the northern US tends to 41 be warmer and drier than normal while the southern US tends to be colder and wetter 42 than normal. However, the recent recognition of the existence of two types of El Niño 43 can lead to different atmospheric responses (Kumar and Hoerling 1995 The different wave train responses can also affect the locations and strengths of 70 tropospheric jet streams that control the winter storm paths over the US. In this study, we 71 conduct statistical analyses of reanalysis data, numerical experiments with a forced 72 atmospheric general circulation model, and case studies of the major El Niño events since 73 1948 to examine the impacts of the two types of El Niño on US winter precipitation. 74 75
Data and Analysis Methods
76
This study uses two data products for the analyses: SSTs from the National 77 representing the influence of the CP El Niño) before the EOF analysis was applied to 94 identify the leading structure of the EP El Niño. Figure 1 shows the leading EOF modes 95 obtained from this analysis that exhibit the typical SST anomaly patterns of these two 96 types of El Niño. For the EP El Niño (Figure 1a ), the warm anomalies extend from the 97 South American coast to the central Pacific. As for the CP El Niño (Figure 1b 1953-54, 1957-58, 1958-59, 1963-64, 1965-66, 1968-69, 1977-78, 1987-88, 1991-92, anomalies also tend to occur over the Pacific Northwest more consistently during the CP 178 El Niño years (i.e., 10 out of 13 events; 77%) than during the EP El Niño years (i.e., 4 out 179 of 8 events; 50%). This enhanced drying tendency is also very obvious in the Ohio- Niño, but the differences are not as significant as those found in the other three regions. 195
196
Winter precipitation over the US is primarily associated with winter storms, 197 whose paths across the US are controlled by the locations of tropospheric jet streams. The 198 climatological locations of the jet streams in the winter can be identified by the local 199 maxima in the mean zonal winds at 300mb (U 300mb ), as shown in Figure 4a . The figure  200 shows that there is a double-jet feature over the west coast that merges into a single-jet 201 Figures. 2e and 2b) . The 238 tendency toward wetter anomalies over the Southwest during the CP El Niño is more 239 evident in the forced CAM4 experiments than in the regression results. We also examined 240 the 300mb zonal wind (U 300mb ) anomalies from the forced AGCM experiments (shown in 241
Figs. 4e-f) and noted that similar southward shift of the jet streams during the two types 242 of El Niño can be seen in these model results. Particularly, the jet streams in the CP El 243
Niño run displace more southward over the eastern half of the US than in the EP El Niño 244 run, which is consistent with the result obtained from the regression analysis with the 245 reanalysis product. It should be noted that the model zonal wind anomalies are calculated 246 by subtracting the ensemble-mean produced by the control run from the ensemble means 247 produced by the EP and CP run. The U 300mb climatology produced by the CAM4 model 248 over the US is reasonably realistic (Fig. 4d ).
250
Conclusions
251
We performed analyses with reanalysis products and numerical experiments to 252
show that the recently-emerged CP type of El Niño can enhance the dry impacts and 253 weaken the wet impacts produced by the traditional EP type of El Niño on US winter 254 precipitations. While both types of El Niño shift the jet streams southward from their 255 climatological winter locations over the US, the shift is larger during the CP El Niño. 256 Since the paths that winter storm moves over the US continent are steered by the jet 257 streams, the more southward shift of the jet streams explains why the dry anomalies that 258 
